BIOCHEMICAL SOCIETY TRANSACTIONS synergistic basis. The synergism of ATP-creatine phosphate inhibition may provide the basis for a theory for the control of pyruvate kinase activity in uiuo, although this is purely speculative.
The onychophoran Peripatopsis mosleyi is of considerable interest to biologists because it forms a link between the Arthropoda and the segmented worms, the Annelida. The onychophorans are rare and sluggish animals capable of great changes in body dimensions. All of their body muscles are smooth, with the exception of the jaw muscles, which are striated. Lavallard (1966) , by using optical and electron microscopy, observed that onychophoran smooth muscle had an extensively developed sarcoplasmic reticulum incorporating many large cisternae, and an abundance of mitochondria and glycogen granules, suggesting a high activity and a relatively high metabolic rate. The presence of an abundant and vesicular sarcoplasmic reticulum in onychophoran smooth muscle has been confirmed (Heffron et al., 1976) . These findings are unexpected for a smooth muscle, especially considering the sluggish nature of the animal. The abundance of glycogen in the muscle suggests an active glycolytic pathway, and the mitochondria1 density suggests an active tricarboxylic acid cycle and possibly an active fatty acidoxidation pathway. We therefore measured the maximal activities of one enzyme of each of these metabolic pathways to determine the maximal rate of the pathway in the intact muscle. In addition, we measured the ATPase (adenosine triphosphatase) activity of actomyosin and sarcoplasmic reticulum, since this would provide information on the activity and speed of this seemingly anomalous muscle.
Both sexes of Peripatopsis mosleyi (0.4-1.4g body wt.) were used. The smooth bodywall muscle was obtained by careful dissection, weighed, and an appropriate amount and type of homogenizing medium was added. The muscle was minced finely and homogen-* Present address : Department of Biochemistry, University College, klfield, Dublin 4, Ireland.
571st MEETING, DUBLIN ized at 0°C. Sufficient muscle was used to give 2 4 m l of homogenate for each enzyme studied. For assay of succinate dehydrogenase activity, a 1 % (w/v) homogenate in 0.2~-phosphate buffer, pH7.3, was prepared; the assay medium contained 0.1 % p-iodonitrotetrazolium, 0.2~-succinate and 0.2~-phosphate, pH 7.3. The rate of diformazan formation was measured colorimetrically (490nm) against a diformazan standard. The homogenizing medium for phosphorylase contained 2 0 m~-NaF, 1 mM-EDTA, 30m~-~-mercaptoethano~ and 40m~-imidazole/HC1, pH 6.2; a 2 % (w/v) homogenate was prepared. The assay medium contained 32m~-glucose 1-phosphate, 0.5 mwadenosine 5'-monophosphate and 2 % (w/v) glycogen. Phosphorylase activity was determined from the liberated Pi. 3-Hydroxyacyl-CoA dehydrogenase was assayed in a medium containing 0.1 mM-acetoacetyl-CoA, 0.45 mM-NADH, 5 m~-EDTA and 100mM-Tris/HCl, pH7.0, after preparing the homogenate in 20~01. of 0.1 M-phosphate, pH7.3. The reaction was followed by measuring the decrease in A340. Appropriate blanks were included for each enzyme assayed. Actomyosin was extracted and assayed in media previously described for insect muscle (Mitchell et al., 1977) . Sarcoplasmic reticulum was prepared by ultracentrifugation of a muscle homogenate in 0.25 ~-sucrose/20m~-imidazo~e, pH 6.9. The fraction sedimenting between 15OOOg and 200000g for 60 min represents the sarcoplasmic reticulum; the purity of the fraction was assessed by electron microscopy as described previously (Heffron et al., 1976) . The rate and total uptake of calcium by the sarcoplasmic reticulum was determined by the 'Millipore' method (Martonosi & Feretos, 1964 ) with 45Ca in a medium containing 5 mM-ATP, 5 mM-MgCI,, 5 m~-oxa~ate/imidazole, 100 mM-KCI, 0.1 m~-~~C a C 1 , and 20 m~-imidazole/HCI, pH 6.9. Ca2+-dependent ATPase activity was measured in the same medium, whereas basal ATPase activity was measured in a similar medium, except that CaCl, was replaced by ~~M -E G T A .
Pi liberated from ATP by the enzyme was measured as described by Taussky & Shorr (1953) . The protein content of the actomyosin and sarcoplasmic-reticulum preparations was determined with the Folin phenol reagent. All enzyme assays were performed at 30°C.
The results of the enzyme-activity determinations in onychophoran muscle are shown in Table 1 . The succinate dehydrogenase activity of onychophoran smooth muscles is about one-third of that of mammalian red muscle, but is similar to the activity of mammalian white muscle. However, the phosphorylase activity is similar to that of mammalian red muscle, but is only one-sixth of that of white muscle (cf . Bass et al., 1969) . Onychophoran smooth-muscle 3-hydroxyacyl-CoA dehydrogenase activity is intermediate when compared with mammalian red and white muscle, but is twice that in Table 1 . Enzyme activities and Ca2+ uptake of onychophoran smooth body-wall muscle All activities were measured at 30°C. Values are means+s.E.M., for the numbers of animals given in parentheses. 
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BlOCH EM ICAL SOCl ETY TRANSACTIONS mammalian smooth muscle (Bass et ul., 1969) ; the activity is, however, in the range reported by Mitchell et al. (1977) for insect fibrillar flight muscle. CaZ+ ( I 0.6)-activated ATPase activity of onychophoran smooth-muscle actomyosin is similar to that of mammalian red muscle and some 30 times that of mammalian smooth muscle (Barany, 1967) . The rate of, and total Cat+ uptake by onychophoran sarcoplasmic reticulum is similar to that of rabbit red muscle, but is only one-tenth as active as that of rabbit white muscle (Sreter, 1964) or insect flight muscle (Stossel & Zebe, 1968) . Cat+ uptake by onychophoran sarcoplasmic reticulum is some 6 times that of mammalian smooth muscle (Carsten, 1969) . Caz+-dependent ATPase activity of the sarcoplasmic reticulum of onychophoran muscle shows the same comparative position as that of Cat+ uptake.
With the exception of succinate dehydrogenase, the relatively high enzyme activities and Cazt uptake of onychophoran muscle suggests that it is a much more rapidly acting muscle than mammalian smooth muscle, thus generally confirming the ultrastructural observations of Lavallard (1966) . Although he did not observe fat droplets in onychophoran muscle, the present finding of a moderately high 3-hydroxyacyl-CoA dehydrogenase activity in muscle homogenates suggests that lipids may be stored and utilized also. The significance of an abundant vesicular sarcoplasmic reticulum having a moderately high Ca2+-transporting ability in the slow-moving onychophorans remains unclear. Nevertheless, it is apparent that onychophoran smooth muscle has a closer affinity in enzymic terms and some structural features to striated, rather than to smooth mammalian muscle.
